Basic fibroblast growth factor promotes glial cell-derived neurotrophic factor gene expression mediated by activation of ERK5 in rat C6 glioma cells.
Extracellular signal-regulated kinases (ERKs) play important physiological roles including proliferation, differentiation and gene expression. ERK5 contains kinase domain that shares homology with ERK1/2 and the T-E-Y activation motif at amino-terminal half, whereas the extended carboxy-terminal half is unique. Because the physiological role of ERK5 in glial cells remains unclear, we examined the involvement of ERK5 in expression of neurotrophic factors and cytokines in rat C6 glioma cells, comparing it with ERK1/2. Basic fibroblast growth factor (bFGF) induced both ERK5 and ERK1/2 phosphorylation in a time- and concentration-dependent manner. Among the neurotrophic factors and cytokines, bFGF induced significant gene expression of glial cell-derived neurotrophic factor (GDNF). The GDNF gene expression and protein synthesis induced by bFGF were blocked by BIX02189 and PD98059 that selectively inhibit ERK5 and ERK1/2 signaling, respectively. The effect was also blocked by overexpression of a dominant-negative MEK5 mutant, indicating that GDNF expression induced by bFGF requires both ERK5 and ERK1/2. Because GDNF gene expression is regulated by various transcription factors, we examined the activity of these factors. We demonstrated that phosphorylation of cAMP-response element-binding protein at Ser 133 was induced by bFGF, which was blocked by BIX02189 and PD98059. Expression of c-fos, a major component of activator protein-1, and early growth response-1 was enhanced by bFGF, and expression of these genes was blocked by BIX02189, PD98059 and overexpression of dominant-negative MEK5. Taking these results together, bFGF promotes GDNF expression accompanied by the activation of ERK5, ERK1/2 and their downstream transcription factors in C6 glioma cells.